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(54) DEVICE AND METHOD FOR FORMING LASER ABLATION FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a means 
for completely preventing deposit of droplets 
onto a deposition film in film-formation by a 
laser ablation method. 

SOLUTION: In the laser ablation film-formation 
in which a target is irradiated with energy beams 
and scattered particles generated from the 
target are stuck to a substrate, a rapid rotary 
body constituted of at least a rotary shaft and a 
large number of flat adsorption plates radiately 
attached to the rotary shaft is disposed near the 
substrate between the target and the substrate. 
Thereby the droplets are completely separated 
from the scattered particles to be stuck to the 
substrate by being uniformly caught and 
adsorbed with whole surfaces of the flat 

adsorption plates due to rapid rotation of the rotary body. Thus a film of excellent 
quality is obtained. 
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^•t&^t<DrS<D^M. (X) 1*1 0~1 OOmmT-fc 

VDiax<hw/e (fcf£L, Vmaxli. fflS-4-'<#KPt/ 
KlHie<*<©Sailfe(::,fcy KP-y:?U-> h$K¥® 

^^it^rL^«::^:$1$^si■r*li*3S18Ee®^'- 

(h) AM ~5 Omm-efe€.c t$i^®i:-r-5i»*Sl 

2 12® (D u— tf — r u— i/ 3 >aia, 
[S!3R:e4] »1t-r«7iiiiS««[Ma>i>3flSA (0) A< 
O. 5-1 OS-efci.Ci:^1$ai:-r-5iS3i?^1 ;b£3 
o^c^■r tiAMcffiK© U— if — 7 ^ U— i/ a >36Bo 

-CSSft * *tT C i: -r -Sit 1 71i2 4 

o l,^■r^^AMcIB®a) if — T u— > a >^g„ 

[19*116] ii*«17bS5a)Lx-r*lAMZtEe©U- 

if— a >^g^ffl^.^rfigmt-■^.*jSlcfcl^ 
■C. ^S?a««$lHllE*-ti-fci:^<oaiBA<»1fi±tt:*a 
3<fc5lcsFaqft3Bfia)ttSt«*|Si<Di|a (1) SS«>. V 
max<htu/da}A$SSf=-rftiSfi (oj) -ClilfEf^^ia 
atHie^-ti-*cticj:ys«i=f*3&-rs KP-y::^U-y h 
$ -tf P <!: -r •& C i: ^^fS i: -r * U— 9=- T ^ U— > a > 

[iS*«7] FoS i2^&^^-'!r> hi:L. Kp 
•V^U'y hSifP t UfcyS -F e S i 2*fcl±7^;U7 
TXFoS i 2*«SH-4'-5-i:*1$»i-r-5IS*«6lB 
K<© U— tf-T" L/— > a -SfiKR^a. 

[if*3S8] F e S i 2^*$^'— y-y hi: 5»- 
y-v hi:S«i:fl)P^<Offi«l (X) <tu— tf-:7;u-x> 
Xft4tM4U— tf— Y 77^^- x>x(CJ:-3r**«i8 - 
F e S i 2i:7^;u:7TXF e S i 2*'^^^'t ^^^<n^ 

tEjas*«]ysii-6-i:i-<fcy kp'>:^U'v v-^-aat 



Lfc/5-FoS i 2*fc»*T*.;U7TXFoS i 2**K 

■r-5^t*i*at-r-5ii*a6ia«rou— if-T:?u- 

i>a>^l=J:€.S6K:5a. 

:^0. 9-1. O o V<0*3»it1#tt**-rKT?ft-6Ci: 

^i^et-r ■sis*^ 6 L s (DL^•r^^A^l=Ett© u— 

^-T :? U-i/ a >26l=<k SfigK:^^, 
[O O O 1 ] 

/S-F o S i 2&*tM*7'^;U7TXF o S i 2'tCi:<0)iE 

<f u-tf-T u- i/ 3 >fifem3Sate J: i^figK 

[0 0 0 2] 

'EEWfticafflstv, uK-3A^<ca«>ri--i»ft«a$ 

^•r■5-<!:A<«&^^^-CU^€>„ <fA^-et. ®«£3tE©mf* 

s«Eas-c<7>fie5A«Rrfig-e&-Ss ®)iffia>iKf^s%-e(« 

^)iELI-< LNtgA<^fieL-V>-rLV ®U— tf— 3tel-J:oT 

KA''t><©i<i^«itij$ii#fcc-rfci<). 

— f»)$ffitoX^7 y — >l-filoCi:A<t?^*, 

[0 0 0 3] LA^L» U— tf— T:?U— va 
■C»Sf^S$fT5l»l=. ±figm(-J*ffl«. iSgO. i~ 
1 OumOm. (Kp->'^U-V hi: A<#a#«-r 

-So ctie,^) Kp->:^u-> hi*, ^t— y-y haa-eiSlt 
LfciaA<ii:}sss3tELfct,cDi:#jLe>*iTfcy. ^fiSKt 

^<ttSAWj:y, A^offllSffi^dh[Hlr=L-CL*tv K 

Cooo4]fife*, kp->7^u-> h<Djjtas$«j«ij-ri>:s 

— <f-p.it(4M$»iii*-e-c4«-y-v haaro^tL^RS 
c:^js, •S'-y-v htssi:a)rai-)fi®t«$-ai+-cjfiK 
tsa>fgr-s $ita* -a- 4 l#Bl^8-i 7 
6 8 o 5#^>«) Kp-v;^u-v h*#x-eift*fR(i-r 

^^^^i:*A<fflL^&^^-CL^-5. 
[0 0 0 5] JiE<D«£3lE«>:»i£(Dafi355S i L-C, ^BS 
2001-10722 5#4^a[(rtt, ^—fv h^JS* 
[slfE$1i-.SCi:l=J:yK^— y-y h<Dlal$K««I^IiO(c K 
P-y:^U-y h$ttttlSli--6*afeA<Ba35$4xTL^-6. LA'' 
CO^aS-eii, KP'y:^U-> h<Dlt«*S^(c|»C 

[0006] Sfc. <#B|JP1 0-30 1 6 9^^aH= 

I*, im.m\zfm-t^{t^tjit&=i-tSi&ti.i&=i-7SL^^i^ 

3t«:i:mi!t«lT«^^Si:a>FBlR|f*)l=Bg*-t*. mUlfil^ 
afA^fc>Sx4^;^:^-^||i:^Sx4^;^4:-ffl!l<©fRtJ^t[[^^* 
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[0007] CKDl^BBspi 0-30 1 6 9#ii«|cB854 
_[0008] ±tB«)#i|SF1 0-30 1 6 Q-^^i^afOT* 

Id*, atffffiiirL-c^BiBae 1-21017 4-^^«a< 

[0 0 0 9] wro^saeae 1-21017 4-^>i^«ic 
I*, fillet*, znS(ommiztii^x. m&oimi^^^m 

Ji^tt®<o z n •\i> s «t^a)o»*.*<tt«) y « ^ iiis-r ^ j; -5 
LTtt«jyfi©^i!iiiSs rasa, 

^>-^«-fr-&::i:A<5i**t-C*jy, mftfilliLT 
I*. laPBSl mmfc(trM'<fcfi* (1) =1Ocm0l) 
tt«jyS$jSS$SCfc:4f)l=lHiett;a)^SS5<D r = 1 5 
cma>{^9i=g&lt-ClBlltaaiC3 O r p m-C[s]lE$-tt'&^;!l< 

[0 0 10] LA-'L, iiro^siii^'-y-v hSffitrora 
&y, ±8Ba>j:3^fiHiic{*<oiftMi*Bitr-&y, isics 

$^S< L-ClaHEj$SSJ:lffci:U-Ct KP'y:?U-> h 
<0*# * A<i8l««^<Datt1fti: ifi-CiSS-e 2 ~ 3 IS* 

X#L'>ilg1 -1 O/zmeS-efe^A^P), ittL^H(l$a& 

itr¥fTi=aitf=tt«jyiR-c&«<!:iHi*Kttsy t^ymm 

iJigA<:*:#tx«^l±-t<DjlL>A<SSlz/d:y. *&a-r-i)ffl 
[0 0 1 1 ] 

S^?^^a>ffi«>■CSL^S3g (S K Ca, Ga) "C. ')■>)■ 



^'^;^*0!)«L^7C« (Fe. Cu) 36<*jie>*l«, 

[oo 1 2] J<i±a)%xi-»jltf, ii^#i«S<D#aH* 

irUri*, GaN. Cu20. /S-FeS i 2^0>*fil<P 
■tW't'-C*!. /9-FeS i2tt. S 

(or^jftg-C- 1 0-5cm-1) , O. 85eV<0 

[0 0 13] ««:W<j:iCffli:Lr(i. at7^/WX«S^-V> 
SS&**PBmjfe«i^A<*(f totV-S. ;8 - F o S i 2»*S 

ittjina) F e ^ s i y . Si oRftimmMxt^n 

[0 0 14] mtE. (IBS) . sif^m 

xe-s»4^>>- (SPE) , ss«itaxe5f^->— (r 

DE) , ^^T«9xe^4^v- (MBE) tfifrofil'inS* 

- F a S i 2<'i^Al=-lt'J^^ < ^ 4) 4 5 O%(0fi«iaft 

6 O 0°CJa-hfl>a!ST-— LA'' 

tEltSl^^-r'Sfcto, :i^«te05iJ?>S:t^/S - F e S i 2ffl 

[0 0 15] ^ZX'^ :*:f|M#l±. Sfeic, 5glfei£^fcli 
J3tjS^lcJ:y$lijfiLfcFe S i 2^^* ^--tr-y hWilEt 
i: L, £tSaS$ 5 O O'ca.Ti: Lt, 9l^3tfia«©aS 

U— tf— $fflt^-c/<;uxu— tf— Tt^U— >3 
ICJ:yS«Ji(cit»Lfc**-e^4ia)FeS i2»II^ 
J«a-i--S*a*BI«Lfc mBfl2 0 0 0-1 7 87 1 3 

[oo 1 6] Ltf^L. za>-fsmi. ttJRK^&tVT^fc 

i^1±^*-r-S)5-FeS i2»K<©f^ffl!l::l*. Kn-y:^ 

[0 0 17] J:oT, \y—*f—T-^iy—'>a 
>^l-J;-5i3-F o S i 2&*l.M*T*;U'7 7XF e S 

i 2«)fifcKi=Ke)-r. t^xaittnaj^m-tii^x^^ 

[OO 1 8] 

[»B*«*-rsfc«)©^a] u— y-r 

^t— -y-y hA^e.fs±-r-i) kp'>:^u-> 1 o«t>-r^ 

M»=«ffi U-C^fiEKlcfija L^Ct^<fe 3 (=-r -5 C i: 1= <fe y 

agtE^^jKfig-r€.i:t^3. vtiita)^^xitmtbxm»i 
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[0 0 19] -r^rtJ*., I:^^^^-^f-A^ 

■cfeo-c, ^-y^/ »>iS*Rta>faa)ffiBi (x) (4i o 
-loomm-efey. '>?jf< <ttis]fEtai:KiHi«cisi-«t 

sisa:^iRii=jpff-cfcy. w^wsLm^<j>^n-nn<imm 

ft (6 :*(4=g) I*, Vniax<ha</0 (fcfc'L, Vm 

•r«fe5ic^tf)t.nTfcy. Kisifet*:<oaiS[si&(=j:y k 

[0 0 2 0] ±IB<03SH(cfct^-C. lHHE«:(ix;f.^u^- 
icjECrSfiSyir-fe-y h^ti^o -tiB<DlHlfett:(*^ ¥ 

a<oqKjSlKa}Kt-?-i=m^^i$io9S$ (h) (^i~5 0m 

ODrtSPft (0) (*0. 5~1 OSr-fci)Ci:A<if*L 

y fflif^ s *ir t. a)A<»* UL^, 

[002 1] ±IE<»U— y-T:?^- 
(oiaifEi^j: ysiE$a-3»iga«a>:^#$]!)<fie@s$a 

(OipS (1) Vniax<haj/0<DSt$aSfc-rfti$ 
S-Cll]$Ett:$S]Slll$E$-tt-& ^ ^ (=<»: y s&(=#jt-r 

[0 0 2 2] **IB©Jl8B©JffiM5i(*. F e S i 

eS i afeSlMir^^UPrXFeS i a^^Kf**^ 
l=»SlCfflL^e,tl.-5, FeS i2a*l*. jSltta*fcl* 

[O O 2 3] 2|s:|«qQ<n±e(OfieSl£6l«, F e S i 

(X) t u— ff— x>;^&*uM4u— y=— f ^-r 

<i>XlcJ:-3-cat*-i»i8-F e S i2i:T^;U7rX 
F e S i 2A<±fiK-4-««k#(Ollfiafi$«iy9iL-&wi: 
|=J:y \rUv-^Wv h^-tfPtLfriS-F eS i 2*fc 
l*7^^U7 7';^F e S i 25fi6K-rS^<!:*^1?^-6. * 
fBIS<0±Ea)fi8K5*-C»&*lfcT^^U7T;^ F e S i 2 
(*/<> K^^^Vy ^O. 9~1. O e VOO/S — FeS i 2 



[0 0 2 4] u— 9=— t:?^— >3>a-ci*, -mm-tifi 

or, MS(DSSl=KJt«^?TOCi:(=J:y. UtoTfi 
-H>EE7=E;U7TXFeS i 2S$f*«pH!ET?a&«o * 

[0 0 2 5] 

[fs^ronJSrojK®] 01(4. *ie?B<z)u— tf— 
^^_^f_7^L/_,>g i/ss(=isiy#«+fc««8$sii-r 

[0 0 2 6] ig2lc3?-rj:5l=, *f6M<0U— tf— T:? 

■y-jtasiae-r-s^f-y-:/ h7tx;uy-4r=S!SLfc4i 

[0 0 2 7] U— tf— T^U— i/aV^-Cf*. 

'V ^&iSit.<jifAa>ma. (X) (4fi<-r-&t&ii7!i<&'&. ^ 

tEi:<»rBia)S§Kt (X) (4U— y=— 3ta)A*tfti:»fi-9-f 

[0 0 2 8] S^, ^— y*> h<i:Sfi^<0M(01£l|g 
(X) lil 0-1 00mm, /S - F e S i 2^**fie* 
■ttSICl*, J;y»*L<l43 0-5 OmmlcSS^tt* 
Ki«IHe«:i(4U— 9»— Jfe$ifi&«i:txj:5l=««» 

eS i 2fc*«.M*7=E;W7TXF a S i £) ICtBliTSS^b 
[0 0 2 9] V-t.^lS.t<JifSi<r>&m (X) $3 

Ommi:/jx*<U. u— y-::f^X7 (3^;u— A) A<» 
«(-l^(^fi^Lrt^•Si:, SSA^f>/S-FeS i 2MA<fi6 
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(X) * 5 0mmJaJilCl£lf4<t. ««lzlt» Lfctt^ 

X F e S i 2> ^iX)il±V\te - F o S i 2) 1*. tf 

<. ^-y^v hiiSffiitOPBKDffiBi (X) ;&</JxSLM$iif 
«<>5:«o 

[0 0 3 0] 01 (r^-r<fc3(c. *«B^cDU— 9=— t:^ 

»-r«fci6icRWtta>m^ffliei 3i=«yf*itib*tri^ 

[003 1] Ih1Ik{* 1 a)Iol$E*6 1 1(*. m2iz^^^5 
Istti 1 (ciUSIStj^(tP,tL-CU^4o lHHK{*1l*RfiStt 
[0032] KiaiEttl*. -€-a)|HllKtt1 ia)^Ifi]fc**: 

[0 0 3 33 K¥®K5S«1 2a>a^<OSSl^^|Si<:oS* 
(h :«{i=mm) fc J:i;i»«-r S^ffilRSfi 1 2. 1 
2PBlC0P»5gUft (0 : me=S) li. Vmax<haJ/0 
(fcf£L. Vmaxtt. tiffi'r'<* Kp 3f hCDSig 

[0 0 3 4] *«B^a)U— if— T:?U-ixa>^gfccfc 

[ o o 3 5 ] fflt£-r-< # K p u »y h (DSSSfi-e ft 



h^—*f v h^-ffiffiLriuicfri a)[2]teiSS*^^ru 
— if-T:^u— i/3>$ffiN. *fi8K*icKP*:/:^U':; 

[0 0 3 6] lHlfEtt:i hSifcStSSihCDrBlCD 
lem (X) =10-^1 OOmma)l5fflrtl::fct^T. 41 — 

2a>e^(Dfiiai*ffi]a)fih(*. i-sommgs. cty 

»*L<(i5-2 Omm^git-r^o 
[0 0 3 7] «Sf 4¥fiiqR«ffii 2. 1 2Pb1<D 

l^aSA (0) (i/Jx$lMS<b:^tta>¥aqK«4g1 2 ^Slt 

^c^)!i<-es?«*<. »^b<(*o. 5-1 os^-r^o 

O. 51t<i:y/h*LxftSt'r'5)Ci:l*5feitW>'cf*DXatff 

^mt^■ct3b^3^^yBlt-efe^)o fts$^#<-r'S 

[0 0 3 8] «I|^r£. [s]fe(4:(D[i]$s»$6 000 r pm 
, 6 O O O r pm= (6000 rpmx360 
" ) /60s = 2160 0'* /sir^Sy. h=1 mm-e 
t0 = O. 5' r*Vmax=4 3 2 O 0mm (4 3 2m) 

/sit fey. KP*>:^u*v ha)«iBi$jSA<e!l^«. 40 
m^(r>^mt^^ 0mmr***siB^(*lilfiprgB-c?fe4o 

[00 3 9] ^SQKSfil ZOi^PtXt. ^S3b<ftfctt« 

fzityju ^i-tji if a)jgSfiT*g«fe-b ^ 5 ^ X Sffl l^ 

lcSax*#*o ¥®qftSfii 2li5i-y*> hf^fiftlc^C 

<i: S X / ^ U > y ^ g/JxKlzffll -5 Z ^ A<T? 
^-So ts^iz^ Elfefti ^SftSyiw-b*;/ hr^fgJ::. 

[0 0 4 0] ±lBa)U— if-7:?u— i^a 

riSsg-r^ESi^. ]siU»^(D^&{zJ:l)m^&8(D±^s,m 

(1) Vinax<h 

II*. uammz^ijmmf^y^ju^-tLxo&m^ 

'&?@Q^S«l::J:yS«^fflSq&»-r'&C<tlcfey. SIS 
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[004 1] *«^(7)Ly— 1f— T^f U— i/a >SaiZcfc 

(h) a)fiL^(s]|E{*^ffll^r. /hS<b)b<prffir*& 

[004 2] 

[HiSCfl] 1 

IS2ic^<7)«BSfllia*^t-5'-7t55i'^7K>:?lcj:ys^a 

^^r. A r -If— (Kfi 1 9 3 n m. FW 

HM=2 0ns) $S3^cLrAl^ft4 5' X*^—Vvh 

Lfclflfiaiki : 2<DF e S i 2T*;U:7tX^* (9 
9. 9%) S^L^r. ^—^^:/^t^h>5 0mm<DTSm 
(X) T?*fiaiLTaaLfc-9--f X2 Ommx 2 OmmO) 
n-s i (1 0 0) S«Jifca*>U-9--f K (FeS 

i2) ^*#5&*-a:/co 

[0 0 4 3] (s]ic«:a)»S-r^2fi®qftggPp^(7)rtgpft 

(0)1*3. 6gt L. *a)«ciiSiii ooft^Lf-o ¥ 
®i!R»fi(Dti^a>ii«l;5i£aa)fiS (h) i*iommi:L 
/io W'm^mwio>mmnt:fD\^(Dm (d (i4 5mmci:L 

fco ¥S5ft5t«a)«*4l*Jit*0. 5mma)X7^>UXS9 
S^ffll^fco 1f— /<;u;^(3!):7jU— X>XFI*7. 5 J 
/cm2, 1=2. 2 5 X 1 08w/cm2, < ySLS 
i«S»(* 1 O H z . &Wi^&ltm'^t Ltzo 

[0 0 4 4] si^{tia>m^mm^tt?Lxm&'^mumn 

Lfr F e S i 2»^li^ aSff^«$^^^®^iiSftffi 
(SEM) . &^m&i!Knx1§i\Sim^ (XRD) fej^ 
i;^-7>»3fe. fflfiRtt:*x«3ta^5^3t (XPS) f::.*: 
yafl^Lfcp ?RIKX'<^ h;US»««S«-fc<*:i;FT I 

[0 0 4 5] l]tci*$ffil^«:l^«$. jSd^l/fillgi^COIsl 
iSaib^O. 1 000. 2000. 3000. 4000 r 
p mVifm LtzBO^ S E M¥K*ia 4 o 
EI»Eft*ffll^3St^«^-ef*. lSg1 0/im*-^(D#!Sa) 

Kp'>:^U'> h;5)<ta;lil*tifro (ilKia;b<ocDii^(i. [si 

»jSS;!l<^'>Lyco 1 OOO r pmTMil - 1 0/im<D 
*#3ti:KP'>::^U-v hA<^e>*Lft<<i:*o 2 000 rp 

t)a)*$$ii/h$<3S:*o 3 o o o r pm-r?ii($<t>u 
4 000 r pm-ci*^< KP->::>'U-v hl*aas*ti 

[0 0 4 6] fi»L/tMasco:¥K^ffli^r. [si 



cD[nlSE»/)<:^^ < 1 <t t fc^®jgl*3a'> LTte y . 
[0 0 4 7] KP»y::^u»v Ka)IS!Ba(*«iS)&<:*:*iM5 

hli2000 r pm. 1 — 1. 5//m(*2500 r 
pm. O. 5 1 ^ m(i 3 O O O r p m. O. 2 O . 
5 //m(d:4 O O O r p mtJ-t+V^^ttJaffiffiA^lf P "Cfc 

«ftg)b<'J^ $ I <t: K P :^ U h (DiSfitt^ft t ^ :i i: A< 

[0 0 4 8] asrto) y^u^v^iyv v^o&sl'^^^^ 

Otf— 273b<#«LTfcy. Kp*>::>*L/*> h(Dftta3b<20 

[0 0 4 9] 06(Z^-rJ:5(C. |ftS;b<1 . 5//mia± 
<7):^^^i: KP':;>^U*> hr*S>5e4 2m/s. fftSjb^S'h 

(DO. 2 — 0. 5 /im(D^(7>-e;g>t?6 7m/s-r?fe^o 
Lyi:A<o-C. 6 7<haj/0^aifcf*#-eh. co. 0 
$atf>4C^(cj:y. ±fiKJKa)KP'>3^U^>hS^^lc 

[0050] m^mz 

H2ic-e-a>«BS«ii*^-i-^-7t?»^7K>:^icj:ys^ft 

^FttfcS X 1 0-7To r r UlT(0a^5^-V>/<— I^ICfc 
l^r. A r FX4-i^"7l^— tP— (aifi19 3nm. FW 
HM=2 0ns) ^»^tL-CAI^^|4 5' "e^r— -^'V h 

Lfrfflnfcit 1 : 2<DF eS \ 2T^;u:7t:^^^ (9 
9. 9%) $ffll>-C. ^— h}b>t> 5 OmmCDPplPiS 

(X) -e»|pjUTaaLfc-9-'<X2 Ommx 2 Omm<D 
n-Si (1 00) S«-tlCttvg-9-^ K (FoS 

12) lS^^^f»*-frf=o 

[005 1] i5]«g«a)B»S'r«7SiK5K«Ma)i^e9ft 

(0)1*3. 6Si:L. ^OttSfil 0 0«c<hLyio ¥ 
ffil»»«a)STa>SSll^lRia)S* (h) (*10mmitL 
fzo ¥®lK««(Z)ttSttt:&lRia)*i (1) li4 5mmi:L 
fro ^®®SffiCD*fJ|6Kiff*0. 5mm(DX7^>UXS9 

^ffli^fro tF— /^;uxa):7;u— x>x Fi*. lOJ 

/cm2, 1 =3*1 08wX'cm2, <yilL®ift»tt1 
O H z . X«;SSf*4 0 O'C. [sltE»(D[s]tsiSg$4 O 

0 0 r pm^ LrjSKLfcirc:^. t^;u7txfoS 

1 2*^iS:SLfco 

[0 0 5 2] lltS«q3 

mmm2tmm(r>0kv^x n-s \ (i oo) ss±(cm 



(7) 



1$Ba 2003-49262 



tS-f, 5-FeSi2<00. 8 5oVj:yt*#^CO. 
9 2 e V(D/<>K4^-^r«V^$^-r«i8-F e S • 2l=ie 
t^i^ttiD^iil^l^tt^^-rr^EiU^TX F e S i iSiti 

[00531 iaT(c*s6ea(D:*a-e# t.*vfcai> >) ■9--f 
Kjlll9l<DiBiaii}^Kfe^.): t;R1$tt<DS«SStt#1±$^ 

SEMfilS^-To ESI*, x||EI«f/«^->®^<t<OS 
lsaSft?¥1±$^-r. S«2afi;&<4 0 0%i«lT-e7«;u 

:7tX F e S i 2A<Se>*l. 4 O CC^Sx-Si: (10 
O) E(Rli8-FeS i2*<#€>*i-5:ii:A<»A>-6. @9 
I*. j^HSJlSXX^ hJU^I&i|X0g»a(nS«MS«tc#1±$ 
g^-f , T^;U7TXFeS i 2^1* a = 3xl0'*~g 
X 1 O 4 cm- 1 , ^jaaj8-F e S i 2^l*a> 1 O 
5 cm- 1 -efc-S. 0101*, 3t?ai|XX'<-j7 hVUtjt!^ 

rXFoSi 2^1*0. 9~1. OeV, ^jgS/S-F 
eSi2MI*0. 8 5 e V-CfeiJ, 

msmcvibio mi ii*, «ei$p0!>sffia«0:#ii 

^^-To T^JU^TXFeS i2M©Sta^/3l*, 10 
-3~i 0-2Qcm-C&y, ^ISS/S-FeS i 2^ 
OStt^ptt. >5 X 1 0-2Q cm-efc-S. 
[O O 5 4] 

I*, ffiil^M^lSOd^lSft:)? - F e S i zMSL^^Oima) 

•C Ko yZf[yv h:7'J— ^fT^^U^rXF e S i 2&'6 
t>J*;3 - F e S i 2**fi8K^fiB-Ca&-5. 
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[@5] Hffi^l (=^Mti>[°)$E{«:0>[i]^»<l:£fi2ie±.a> 
ims] *«B^a):^^(cj:yft$*$*i,fctti/'j-9-f Kro 

[0 9] *f6eS®^j*lcJ;yf^S!JStT,fc»e/'J-^*--f KO) 
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